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\ (57) Abstract: A carbacyclic phosphatidic acid derivative having a novel 
structure which includes a glycerol skeleton in which the oxygen in the 

1 1 sn2 position has been replaced with CH 2 . The infiltration inhibitory activity 

\0 ^| — \ r> — O C R ° f ^ derivative against cancer cells is investigated. The derivative is a 

^J" I 2 compound represented by the following formula (I): (I) wherein R is linear or 

J*2 I branched Ci. 30 alkyl, linear or branched C2.30 alkenyl, or linear or branched 

^ I i C 2 . 30 alkynyl, provided that these groups may have a cycloalkane ring or 

^ V-/I • ^--'••2^ O (I) aromatic ring; and M is hydrogen or a counter cation. 
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#jfi, ^ y -fe p — /l^t&£> sn-2 ft<D O & CH 2 fcfiife Lfcfrfcfcfll 

O 

CH 2 -0-C-R 
I 

CH-CH 2x ^o (i) 
CH 2 -c/ X OM 

3 0 (Dgi^f b < t±&mVtTA'4r=-n'X* X^^^^C 2-30 ©i«iR« b < 
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U/*^?/^^! (LPA, lysophosphatidic acid) dkfM££r#lfifei'5 

y yff (D^-ef iW^^^t^^ *^77f'^» (pa) fab?)) 

■Xffc* (HI). a»©«llft^*5V^-C, ^y^KK«*>U:U«)«LPAO«^H:0.B% 

*iUtW«S^^ofc. U*»b*3E, lpa ©**3fc^aigtt^S 
*L (Moolenaar.W.H. : Exp. Cell Res. 253,230-238 (1999)), SblC. ftMM-h 
(D^m^^^^^^^^^^^ 0 ^ (Guo,Z.,fife, Proc. Natl. Acad. Sci. USA 
93,14367-14372 (1996) ; Hecht, J. H. , ftil, J- Cell Biol. 135,1071-1083(1996) ; 
An,S.,ti&, J. Biol. Chem. 273,7906-7910(1998); Bandoh, K. , fife, J.Biol.Chem. 274, 
27776-27785 (1999) ; RT* In. D-S. , fife, Mol. Pharmacol. 57,753-759 (2000)), 

il (vanCorven,E. J. , ffe, Cell 59, 45-54 (1989)) ^MU^mM (Umansky, S. R. , 
m, Cell Death Diff. 4,608-616 (1997)) fcdHljfc, i&fr^ft G * O 

■cfcs Rho ^vtc^^i-M^m^mmtKx^x, mmitfa<Dmk*mi*. 

MM&Mf&fc&tfZX fV^77^^^ (Gohla,A.,ftil, J.Biol.Chem. 
273,4653-4659 (1998)) #MJ^33tt 5 W^®<^M (Tigyi, G. , {til, 
J.Biol.Chem. 267,21360-21367 (1992) ; Jalink, K. , Cell Growth & Differ. 
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4,247-255 (1993) ; Jalink, K. , i&L, J. Cell Biol. 126,801-810 (1994) ; Rtf 
Tigyi, G. , m, J. Neurochem. 66, 537-548 (1996) ) , «|BJ&<£>^?i (Imamura, F. , flfe, 
Biochem. Biophym. Res. Commun. 193,497-503 (1993); 0' Connor, K. L. , life, J. Cell 
Biol. 143,1749-1760 (1998) ; Stam, J. C. , ffi, EMBO J. 17,4066-4074 (1998)) ft 

— ^ 1992 JH4*&* Physarum polycephalum (D&ffifc ^ * y T ^ — ^ 

(Murakami-Murofushi,K.,m, J. Biol. Chem. 267,21512-21517 (1992)). ^t) 
ffti^y-fen— /V#*&<^ sn-1 {£^e/^n^ p n^^^^tf^^-f-x^>'^^lR'n- 

Physarumft*©LPA«Mfe«"Cfc5-fcA*e>, PHYLPA fc#***tfc. 

PHYLPA & sn-1 {fcKl«rlR«lftJ»lfi»«r^-r5 - ± -#«JftllBJ»lfcfc:*ife 

fctfs, v^tttJUMaiSWSrWift!!**"*-^^*^ PHYLPA <o#tt&WttR&- 2 

ft}) ^i»Sr«PO LPA JWaflcft*WS!U-C, ««*^77f^» (cPA. cyclic 
phosphatidic acid) £:PfA/T?^S (HI Do cPA tt*£, fc MfiL^l-T/l' 
^ ^mjlS^-b^-Ctftffl £^ (Kobayashi, T. , ftH, Life Sciences 65, 2185-2191 

(1999)), &<±&m^fe^ZZ£* % Wibfr\z.te<>fco z.<Db%ftM£]n 

tz.mmm&*<v cpa w\ ^v^^m^mmmt vxmo pai-cPA &3=s&&-v 

foofc. jfiLflSO-ftb, ?y b-^^OJK-et cPA©^E*SflWB*^ Tigyi ibi« 
fc, ?1^c^Hil^^:rVM;i£^-C, MTk^Bltf-CTi^ cPA Sr-^tf— LPA 
mW ; S^^ffiU-CV^?,(Liliom,K.,^til, Am. J.Physiol. 274, C1065-C1074 (1998)). 

cpa lpa t p^ft, *fc»*iRt5»* ft£asH4**i- c t #m h *»fcft 

oTV^. LPA dS«*jWliacc>iB5S4r<E5ii-5©l-»b^ cPA ^^J^Sr^-T 

(Murakami-Murofushi,K.,-ftfe, Cell Struct. Funct. 18,363-370 (1993)). £©fls 
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^^^mm^M (NIH3T3) K&^X, cPA^^^cAMP^^^I^^i 

X n (D^^ ^ £> & < * 5 (Murakami-Murof ushi, K. , fife, Cell Struct. Funct. 
18,363-370 (1993)), cPA ii|fflM±®^^^^tt Ca 2 W^Tx~/Vil 

*^-i£ © It ft C i #**ft-C*i 19 (Hordijk,P.L., 

J.Biol.Chem. 269,3534-3538 (1994) ; R Xf Howe, L. R. , fife , J. Biol. Chem. 
268, 20717-20720 (1993)), iOi i^*«a*KoftiS5Wfe^«*^fc. 

— cPA f«Q*5£_h, *a^JWfl&rttc5ct)a**b«i:#*.fett*. £0>£K: 

i-srt-c, cpa ^aitin^i^tru »Mt<K ^jiffl^i-^-r^r 

^^JPJLTV^So cPA ^ in vitro t?, lPH»t5 cdc25 7 

«tt mm 44,1118-1125 (1999)), ZOZtfrb. c?AtK »MU:©£# 

*-=P = ^SW ^ 44,1118-1125 (1999) )» cPA ^ LPA h W\ 

$ bi-, mmjfa<ommfco^xte, lpao^^^u cpa^v^j^ 

(Mukai,M.,#„ Int. J. Cancer 81,918-922 (1999) ) c 
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^iftib, *£T*imUT*SfWIW:fts*. In vitro T*£<0MfcS:A?*r*"Sfc* 
fc, ej$gibte, ?y htt7kffF*JWII& (AH-130) *9yH«BK«WUfcBt*5i 

■C#53)»3R*M*b/t(Akedo,E i tt > Cancer Res. 46,2416-2422 (1986)) 0 » 

■r«H»5R* s fflV^tt5^, t©»»uro*tt, in vivo ££<£U&1- 

\zLtoM&&mb*rz>1><Dk vt£^i><Db&tbZo AH-130 *WJ8&©i5giPH£* 0 — ^ 
0011) ft, *©MfcJfiL»MS**U jt»t©*«WE3t«K©*#©tt*i ^ 
ft< LPA ffcSr fcj5S5B£>*»fcfco;fc (Imamura, F. , fife, 

Biochem.Biophym.Res.Coimnun. 193,497-503 (1993) )„ LPAlt5t^ 

cPA©*«Hi*M-5»»*P^i:i?», LPA £te£<^> 
#f|iiJ^5;i£#)Lv^£*i,*:o ^<oa>© N sn-Hi^^^^fli^^^ufcp 
^^Z&U *<Dgffl»ffl^«MH^fc£-^ Pal-cPA flS*t>3&v*g«*MPJ 

V*fc bf^AJtfflJft (HT-1080) ©life, Pal-cPA ^ J; otiftWJ 
(Mukai.lL.ffe, Int. J. Cancer 81,918-922 (1999) ) c 

MM1 ^BflSiSl^SV^-C t>, Pal-cPA (DWfaK ZoXmmft cAMP »A»4jfifi[^0 5 
_h#b, LPA ^t#T^*3VNT^ r<OSb*W:3fe*>tbft*»ofc (Mukai.M., {til, 
Int. J. Cancer 81,918-922 (1999)). * - "CJHUfirt cAMP «£Sr-h#S*Stt** 
U fc 4: n 5 , LPA mtttOftil W*WW $ tbfco S fc, £ *b fe ©f*3£^ Pal-cPA 
©^|aot, LPAlCiS Rho b&*Ztl1t<Wai.)L, 
m, FEBS Letters 484, 69-73 (2000)) o Z.frh<DZ. bfrh. (Ml) Kl 

*5VN"C*>, cPA te&BJ&ft cAMP cAMP-dependent 
Protein Kinase A (A *?—i?) ©W^^Lt Rho ©i£tt*BL*U 
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^SSW^f bttM&fc* j/JJ "fen— /MMfr© sn- 3&<D 0 & CH 2 fcW&\s1tM$t 
St^ELT^* (#120 0 1-1 5 0 6 8 5*). «8W"ett, ^yirn-/V# 

ft:Sr^^i-S^«>m«**ftlf#UfclS*, Dubois b<Djj®; (Dubois J. et 
al. , Tetrahedron, 47, 1001 (1991)) KHfio-OfrjfcUfc 3 

TArbuzovRjfc&ffo-C (2, 2-^^/V- [1, 3] STMTS'- 5 -- ^ 

^^) -***^i^7^/^*^£i^U rcD^4^^^^y- 

i/ _ 2 -^-^y-2 15- [1, 2] *-*Mf#;**9>'-4-. Y/V) *9 J—K> 
i^Uto — sn-2 -CfcO O^CH 2 fcStfc Lfcffiat & * ^ 

£ in vitro aPTy*^*lC^V^r*S»BJia©»ffl»«y«te*IMUfclS*, 

BPfc, *#wmj:*ur, ties: (i) : 
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WO 03/104246 



o 

CH 2 -0-C-R 
I 

CH-CH 2x ^^,o ( | ) 
CHs-c/ X OM 



#*U<»4, T1E5£ (I) ^*3VNT, Rt4-C 15 H 31 ^ - (CH 2 ) 7 CH = 
CHC 6 H 13 , Xt4- (CH 2 ) T CH=CHC a H 1T T?*>S. 
&&m<DWl<DVm\z£fl>tt* TIB* (ID: 

o 

CH 2 -0-C-R 
I 

CH-CH 2x ^o (||) 
CHa-O^ X OCH 3 

3 0 otffftt* U < rttHfcRX/i^^ Xtt*** 2-30 U < 

^©^^J©«ti^> Tis^: (in) x^tsfrZik&Mtmfc 
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CH 2 -OH 



CH-CH 2 , 




CH 2 --0 OCH 3 




O 

CH 2 -0-C-R 



CH-CH 2x ^O ( 1 ) 



7 



WO 03/104246 £ 0CT/JPO3/O7335 



Hlft, LPA laotl^Wlll^tS CPA m 
vitro ||7 y ir-T "CWI^fctt^^^i'- 

«SM<0^1*». TIB^: (I) : 

O 

CH 2 -0-C-R 
I 

CH-CH 2x ^o ( | ) 
CH 2 -c/ X OM 

***** 

-^fvvS, -7"*/^ /-/^ * v 
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?*/Mk. K^A* Mlf^S, fb7f^ ^^^^^ VS ^ 

^ffwrn. *** i f*sfl'&s /tf^n, a^fa^wasfc 

±^;um, 8- hVf^-^s 8- 
Th7r-fe^;H, 8 — 8— ^^ir^/v^ 8 

^^_ 8§ 11, 14-by^;H, 
y ^--^_ 4) 7> iO,.13-ff7^/H, 7-7-^77-4, 7, 10, 1 
3f 16 _^x^;H, 6, 9, 12, 15, 18 

ttll 8-x^/^, 8-*:^^A*. 8-K^~A*. 8 

_ h y^^^ 8-7f7f>^ g-x^^^/i^ 8—^ 

9*^=.**, s — y^v^ 8-^^^x->^^ 8— f a^/w-atx 

t^^yi, a-*-** vau 7f7tKn77^ N-^^/v^n 

ff«fcur»4. 0J*tf> -^if^ -j-^uv*. 77^, ^ 

^-7*>-ai«:^^rf fetus. 
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«8Wtt*bKl, -WE* (ID (5*^ Rtt, «*ftl-3 0©*«m< 
2~ 3 0 Oti^K tt^T/K^litfc 5 , itb?>OXtt-> 

^aT/^^x^#^^'^^"ev^x 1 b<tv^ 0 ) -c^nstf^** ties*; (i 
i i) -c^stLS^*, Mt^^Tia^; (iv) ■c^^ttS'fk^i-ls-f-^o 
idD^dii) xttss (iv) * (i) 

f£ (1) ^fi^roliKDlII^CT, aMWttfl^ S 

fe5o £^ ^ (i) ©^*R^o«o^*©»*^t>*^sw©«fifiBrt© 
hoxfoZo 
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(1) 

ffi IS -fb * £ UTte: Dubois CD ^ ^ ( Dubois J. et 
al., Tetrahedron. 47, 1001 (1991).) tftot^UfcafftW^ 

-,V=15: lT?*ttifci?) (2, 2-^^W- [1, 3] 

^^^_5—r;v^^) ^ (i v) 

(2) H-X© 

±|E^-X@t?#fc: (2, CI, 3] i?**^- 5 ->f/U* 

tf, >y^W7^o^^^7>f^ *nn*/VA : 7<*/-;V=15 : 1 

T^m^ t*) -enm-rz zkKz*). (2-* ^-2-^y-2i5-ti, 

2] ^ f .^^ 3j ,^^_4_^ / v) ^/wv <HPt>* ^ (I I I) Oft#*) 
(3) 

±B»riSl?#fc (2-^^-2-W-2 15- [1, 2] 
***?>'-4— <A0 ^^;V^PP^y«U DMAP, JMilfc* 
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t5r ^a^ jmk***^^*^ cbp^ * (i i) ©fc**> 

(4) 

**Vfc**U tefi - 15 ° c ) TMSBr SriP^ 

«&W»3 5>^ (I) 
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»*. jw*, *3»«* jmm* mm®, im 

«. fftittf* fffMfe ^ **** pB ^ 

am. mm. twaw. ***** 

Ms me»jm. j^ttJWtf* ftrtsfe** 

iff, *\ stf-crtff, fl\ w*^ ^Lt«tiiff, 0. 

wtt#«», wwaoww* ^H4»«*^ &j«5M5, 

/h«'>\ ffijfcu *iu **** Sto* PF ^ A 
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WO 03/104246 4^ 

ATxtt&w-©^ n»rta^, mMvm* 
*zr*»n. nm. mm. mmm. ^^i^w^^ st4 ^ 

na^lt5««Bl»^^ AiWM. MB, »mm* 

mmn. immu vsmu mmm. j&wmm. mm* &fc{m*z*m^ 
5 ^ w% y -*ib<D% tox&m ztizm* ©*#tt^r±a«#^» * h 
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»wowoa*ittito^ *ak *tm*«fc*© 

^©filtl/zg/kgKl, OOOmg/kgftlOtBTffcil^tb 
<(410/zg/kg^l0mg/k g«t©ttHT?*)*. ±ia«4.*©Wiltt 



: 

(1) (2, 2-i^^~ CI. 3] S?**1T^- 5 --f 

>g >CH2l P(QM ^_ >g>CH 2 P(OXOMe) 2 

O ^ reflux 2 

Dubois b©#» (Dubois J. et al. , Tetrahedron, 47, 1001 (1991) . ) t«ot 

1 fcJWSffcJll'V Arbuzov RjSSr^Tofco 
3 *<B» 1 (1. 12g, 4. 62mmol) Klffi U > 2> * ^ 8 - 6raL 14 
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***V?g?2 (986«g,90»*:#fe. 2 
Rf : 0.33 (Hexane : AcOEt = 1:1) 
a H-NMR (270MHz) 
6 : 1. 42 (s, 6H, IP) 

1.81 (dd, 2H, J = 18. 87, 6.93Hz, CH^PCO) (0Me) 2 ) 

1. 92 - 2. 21 (m, 1H, H-2) 

3. 66 (dd, 2H, J = 12. 05, 7. 10Hz, H-3) 

3.78 (d, 6H, J = 11.22Hz, PCOMOCH^) 

4. 02 (dd, 2Hxl/2, J = 11. 87, 1. 32Hz, H-3) 

4. 17 (dd, 2Hxl/2, J = 14. 68, 7. 09Hz, H-3) 

(2) (2-^^-2-W-215-[l, 2]m«7y-4- 



jj, 7 ^yi2 (76. 4mg, 0. 32mmol) «r h > 3. 8mL fcgW* U * * / 0. 13mL 
48j:t)t, p -h/^V^/^^m7KfP^14.0mg (0.23eq)^PX.> 2^45^^ 

^3 (40. 3mg, 76%) £#fco 
Rfflfi : 0.57 (CHC1 3 : MeOH = 4:1) 
J H-NMR (300MHz) 
5 : 1. 73 - 2. 12 (m, 2H, H-4) 




reflux 
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2.69-2.87 (m, 1H, H-2) 

3. 66 (d, 2H, J = 6. 43Hz, H-l) 

3.78 (dd, 3H, J = 0.55, 11.02Hz, 0CH 3 ) 

3.83-4.40 (m, 2H, H-3) 

(3) 9-^*yHr>^2-* h^-2-^y-2^ 5 -[l,2]tH^ 



MeO^ "X)— 1 



OH Oleic acid 

— r WSC.DMAP 



O 

-O-^-R 



CH 2 C1 2 MeO O — 

to r.t. r = (CH 2 )7CH=CH(CH 2 )7CH3 

3 4 

& 3 (8- 4mg, 0. 051mmol) &Wxiv*Zl/ 3mL U O'C'C 

DMAP (1. 9mg, 0. 3eq) N t^V® (18. 6mg, 1. 3eq) , WSC (19. 4mg, 2eq) ZMx., ^ 
m?l Bif£#Ufc 0 *-C«fe^U-C*«fc«SrBW 

;V=1:1) -OffjRU at*t*^*^»^^^^4 (15.6mg,72%)£r#7to 

X /V (R=(CH 2 ) 14 CH 3 , 89.7mg, 51%) , ^ /V =■ b W ^ y | x ^ f ^ 
(R=(CH 2 ) 7 CH=CH(CH 2 ) 5 CH 3 , 89. 6mg, 35%) £r#fco 
4-1 tW y^^r;v 

Rfjjt : 0.23 (Benzene : AcOEt = l'-D 
'H-NMR (500MHz) 

6 : 0. 88 (t, 3H, J = 6. 87, H-18* ) 
1.26-1.30 (m, 20H, H-4' -7' ,H-12' -17' ) 
1.60-1.63 (m, 2H, H-3' ) 
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1.66-1.77 (m, 2Hxl/2, H-4) 
1.99-2.03 (m, 4H, H-8' ,H-ll' ) 
2.04-2.13 (m, 2Hxl/2, H-4) 
2.32 (t, 2H, J = 7.48Hz, H-2' ) 
2.82-2.99 (m, 1H, H-2) 
. 3. 80 (dd, 3H, , J = 11. 14, 4. 12Hz, 0CH 3 ) 
3.76-4.35 (m, 4H, H-l, H-3) 
5.31-5.38 (m, 2H, H-9' ,H-10' ) 

4-2 s^JV^^-l/W.^^^ 

Rf \% : 0.25 (Hexane : AcOEt =1:2) 

ty-NMR (400MHz) 

8 : 0. 88 (t, 3H, J = 6. 83Hz, H-16' ) 

1.25-1.28 (m, 24H, H-4' -15' ) 

1.59-1.63 (m, 2H, H-3' ) 

1.67-1.78 (m, 2Hxl/2, H-4) 

1.98-2.13 (m, 2Hxl/2, H-4) 

2. 32 (t, 2H, J = 7. 55Hz, H-2' ) 

2.83-2.92 (m, 1H, H-2) 

3. 80 (dd, 3H, , J = 11. 23, 3. 16Hz, 0CH 3 ) 

3.94-4.36 On, 4H, H-l, H-3) 

4-3 aVI^ b W I'tit^XTA' 
^-NMR (500MHz) 

5 : 0.88 (t, 3H, J = 6. 83Hz, H-16' ) 
1.28-1.30 (m, 16H, H-4' -7' ,H-12* -15' 
1.60-1.61 (m, 2H, H-3' ) 
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1.65-1.78 (m, 2Hxl/2, H~4) 
2.01-2.02 (m, 4H, H-8' ,H-ll' ) 
2.05-2.13 (m, 2Hxl/2, H-4) 
2.32 (t, 2H, J = 7.43Hz, H-2' ) 
2.84-2.96 (m, 1H, H-2) 
3. 80 (dd, 3H, , J = 11. 09, 3. 30Hz, 0CH 3 ) 
3.72-4.36 (m, 4H, H-l.H-3) 
5.30-5.39 (m, 2H, H-9' ,H-10' ) 



(4) 9-t^ftyi2-t K.^-2-t^-2r-[U]^ 



O 

D— C~ 



MeCT O- 
R= (CH 2 ) 7 CH=CH(CH2) 7 CH3 
4 



TMSBr 

CH 2 C1 2 
-15°C 



O 



R= (CH2)7CH=CH(CH 2 )7CH3 
5 

2-0-carba-cPA 



9^ 4 (33 - 3mg ' °- 077nmol) n n * * v 4mL 
U — 15°C"C TMSBr (35. 5mg, 3eq) fcftljJU 4*IB«H*Ufc. 

2-0-carba-cPA 5 (12. lmg, 38%) £#fcio 

CT*fcUT\ ^5^^^^^^(R=(CH 2 ) 14 CH 3 )s ^nWVl*W 
(R=(CH 2 ) 7 CH=CH(CH 2 ) 5 CH 3 )^K^^^, 2-0-carba-cPA 5 CO. ^/l^^fifc** 
^/V(3.5mg,10%). bWV***^M3.4ng.8»*#fc. 
5-1 2-0-carba-cPA * W Vlfc**^' 
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Rf £ : 0.26 (CHCI3 ': MeOH : H 2 0 = 60:20:3) 

X H-NMR (500MHz) 5 : 0. 88 (t, 3H, J = 6. 88Hz, H-18' ) 

1.26-1.30 (m, 20H, H-4' -7' ,H-12' -17' ) 

1.60-1.61 (m, 2H, H-3' ) 

1.70-1.77 (m, 2Hxl/2, H-4) 

1.99-2.03 (m, 4H, H-8' ,H-ll' ) 

2.04-2.09 (m, 2Hxl/2, H-4) 

2.31 (t, 2H, J = 7.48Hz, H-2' ) 

2.90-2.91 (m, 1H, H-2) 

3.92-4.29 (m, 4H, H-l.H-3) 

5.31-5.38 (m, 2H, H-9' ,H-10' ) 

5-2 2-0-carba-cPA ^/V^^Wt^^^ 

L H-NMR (400MHz) 5 : 0. 88 (t, 3H, J = 6. 71Hz, H-16' ) 

1.26 (m, 24H, H-4' -15' ) 

1.59-1.63 (m, 2H, H-3' ) 

1.70-1.80 (m, 2Hxl/2, H-4) 

2.04-2.13 (m, 2Hxl/2, H-4) 

2.31 (t, 2H, J = 7.63Hz, H-2' ) 

2.86-2.96 (m, 1H, H-2) 

3.91-4.32 (m, 4H, H-l, H-3) 

5-3 2-0-carba-cPA /^UW^^T^ 

*H-NMR (500MHz) 8 : 0.88 (t, 3H, J = 6. 85Hz, H-16' ) 

1.26-1.30 (m, 16H, H-4' -7' ,H-12' -15' ) 

1.61 (m, 2H, H-3' ) 

1.70-1.78 (m, 2Hxl/2, H-4) 
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1.99-2.03 (m, 4H, H-8' ,H-ll' ) 
2.05-2.12 On, 2Hxl/2, H-4) 
2.31 (t, 2H, J = 7.65Hz, H-2' ) 
2.85-2.95 (m, 1H, H-2) 
3.91-4.31 Cm, 4H, H-l.H-3) 
5.31-5.38 On, 2H, H-9' ,H-10' ) 



tf^^jfe (^*^) srasmiu^-^MEiii (~**-r) ^ io%fbs£ 
Ha*.**?***** 37°c, 5%co k <D*#T-e«*u^o -awsf^u-c^^ 

9 y MfcKffP^iWlia (AH-130) ©wftPtt^n-^-cfcaiiMitti&rt, 

fefcio-OfrStSfb (Int. J. Cancer : 81, 918-922(1999)). 

Tn vitro jf-jSTyfe^ 

In vitro liTyt.^t W 6> ± 9 W * * *b fc (Cancer Res. 
46, 2416-2422 (1986) )„ =i ^7/^^ b K:fc**"C*"Cfc ***BMfc. 25^MLPA 

(SIGMA) «T-t%MMl fflgfrMtt* U B 1 fc* Ufc#«© cPA tr«P Ufc 0 
37°C, 5%C0 8 ©*ftTtf 20l*M«f*bfc©*,, 10%*/^P^@gU, tt« 
»«*T"e, SPUfcMMl ^<D=tu~~£;*7?^bUfco HI 1 ^*5V^T. 
2-C-ole-cPA ft 2-0-carba-cPA * W ^M***^** U 2-C-pal-cPA fit 
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2-0-carba-cPA ^/l^^SfcM^Sr^U 2-C- A pal-cPA tt 2-0-carba-cPA 
/^/l^ b W^^^^U 3-C-ole-cPA (Jt«#l) 3-0-carba-cPA if 

cPAXtfLPAte, 0.1% fatty-acid free BSA (SIGMA) &-£tf PBS ^T'7jC^b 



Jg**H 1 Kl^-f. LPAltJ:oTfi»$^*«« (transcellular migration) 
K*tf-Zs cPA ^f*Mf^^tfc^5, Blfc*U!tJ:5K:* ^ 
■fc n-A'frttr© sn -2 {&<D 0 £ CH.KUKftUfc 2-C-cPA tt, sn-3 t®0 5rCH 2 
fcflKfcLfc 3-C-cPA DS«H»< «««r#WW cPA -Ctt, sn-1 

{fc^^5^^*©»^Ufci>©^* 1 l>»< 1-^^- 2 - c " cPA ^* 
3-C-cPA iP*^, /^S^SU!?^ 1^**** 1 W J'*. ^ 



*3BE -7V^(D sn-2 $L<D 0 2r CH 2 X^tzMW^^ 
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1 . 



TIB^: ( I ) : 



CH 2 -0-C-R 
I 

CH-CHo 




■O (i) 



(5^ Rtt, «l-30OEi^U<H:^tT/WSs ***2~ 
3 0 OtW L < ^^T/^^/vS, 2-30 <Z>tfftK£r b < 

2. T1E5£ (I) fcl*5V^ R«S-C lB H ai , - (CH 2 ) 7 CH=CHC 6 
H 18 , Xtt- (CH 2 ) 7 CH=CHC 8 H 17 ^5r^#ttt5, »** 1 

3 . TIB5£ (II): 



3 0 Oit**^ U < tt^r^=/Hi, Xttl&Mfc 2-30 <DWMW£ u < 



CH 2 -0"C-R 



CH-CH 2 , 



> OCH 3 



CH 2 -Q 
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T^£ft£fc^o 

4. (iii) -c^SftSfl^**- 



CH 2 -OH 

CH-CH 2> ^0 (| 
CH 2 -0^ X OCH 3 

5. TfB5£ (IV) ^JiiSI^. 

Q- 



X 



O 

6 . TfB5£ ( I ) : 




CH 2 P(0)(OCH 3 ) 2 (rv) 



O 



CH 2 -0-C-R 
I 

CH-CH 2s ^o ( , ) 
CH 2 -0 X X OM 

3 0 eoMM*5$U< H^ttTA^**, XttW2~ 3 0 ©tfaM**f U< 
7. ^aBWfeu-cttffl-t-s. it^e^is^is^o 



24 



WO 03/104246 £ 



25 



WO 03/104246 



[7JP03/07335 




1/1 



INTERNATIOIt 



(SEARCH REPORT 



ilnterni^^B: 

PCT, 



application No. 
PCT/JP03/07335 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07F9/6574, 9/655, A61K31/662, A61P35/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07F9/6574, 9/655, A61K31/662, A61P35/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



LILIOM, Karoly et al . , N-palmitoyl-serine and 
N-palmitoyl-tyrosine phosphoric acids are selective 
competitive antagonists of the lysophosphatidic 
acid receptors Molecular Pharmacology, 1996, 
Vol.50, No. 3, pages 616 to 623, particularly, 
Fig. 1 

YOKOMATSU, Tsutomu et al . , Lipase-catalyzed 
enantioselective acylation of prochiral 2- 
(w-phosphono)alkyl-l, 3-propanediols : application 
to the enantioselective synthesis of w-phosphono- 
a-amino acids Tetrahedron: Asymmetry, 1996, Vol.7, 
No. 9, pages 2743 to 2754 



1,6 
2-4,7-8 



| — | Further documents are listed in the continuation of Box C. {^j See patent family ai 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 



"V 



document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member ofthe same patent family 



Date ofthe actual completion ofthe international search 
13 August, 2003 (13-08.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Date of mailing ofthe international search report 

02 September, 2003 (02.09.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



mmmrnrn-^ ?ct/jpo3/o73 3 b 



. m&mtz>2rw<»ftm (hbhmwm* (ipo) 

[nt.Cl 7 C07F9/6 5 74, 9/6 5 5, A61K3 1/6 6 2, A61P35/00 



ffHEfcffofcfc/MRjm (fflig#W#iH ( I PC)) 
Int. Cl 7 C07F9/6574, 9/6 5 5, A61K3 1/6 6 2, A61P35/00 



CAPLUS(STN), REGISTRY (STN) 



fg*©gSBB©#-3- 



X 
A 



LILIOM, Karoly et al. , 

N-palmitoyl-serine and N-palmitoyl-tyrosine phosphoric acids 
are selective competitive antagonists of the 
lysophosphatidic acid receptors 

Molecular Pharmacology, 1996, Vol. 50 No. 3, p. 616-623 
■flffcFig. 1. 



1,6 

2-4, 7-; 



&© 

TEJ aRilWJHH1Wr©WJR*fcBWlF"X?A** J ^ S^ffiMB 

TLj «at*»K«UlfclWr«M^»tt©3aRo3Wf 

:Sci& OffiSfctf-f) 
roj pifcisw^ s^ctfitsii 



(DimeitcMcmm-rz t.© 

TYj 4*KBB*«o*5*ttT?3bo-C, ^^Sfc^m©iei 

r&j |r!— $ y-:£iSfc 



13. 0 8. 0 3 



BMflWf/? (ISA/JP) 
§&{g## 100-8915 



02.09.03 



»U i^,) 1 1 

03-3581-110 i' F*J0 3 4 4 3 



iSPCT/ISA/2 10 (S2^) (1 9 9 8^7^) 



f 



m^mmm^ PCT/JP03/07335 



c gag) . Haii-&fegfefensjdR 



YOKOMATSU, Tsutomu et ah, 

Lipase-catalyzed enantioselective acylation of prochiral 2- 
( co — phosphono) alkyl — l, 3 — propanediols • application to the ena 
ntioselective synthesis of co -phosphono- a -amino acids 
Tetrahedron: Asymmetry, 1996, Vol. 7 No. 9, p. 2743-2754 



«PCT/ 



ISA/2 10 (1 9 9 8^7^) 



